+ The RNA-3 preparation used in these treatments was u.v.-irradiated for 4 min.
infective than RNA-t preparations alone. In contrast, the infectivities of RNA-I preparations and of mixtures of preparations of RNA-t and RNA-2 were greatly decreased or abolished by adding RNA-3. Two lesions produced by RNA-I inocula in these tests were excised separately and virus propagated from them. RNA extracted from purified preparations of the two isolates (B I and B2) contained RNA-I and RNA-2, but much less RNA-3 than did the original isolate (Fig. I b) . Single lesions produced by RNA-I inocula from isolate B I yielded new isolates (B I/x and B ~/2) which produced no RNA-3 (Fig. le) . The process was repeated a third time to yield isolate B I/z/z, which again produced RNA-T and RNA-2 but not RNA-3. No RNA-3 was detected in virus purified from this isolate after five successive subcultures in Nicotiana clevelandii.
Experiment 2 in Table I shows the infectivity of various mixtures of RNA-~ and RNA-2 obtained from isolate B I]212, with RNA-3 obtained from the original culture of TBRV-G. The data, in addition to confirming those of Experiment I, show that (i) the greater the dilution of RNA-I, the greater the proportional increase in lesion number obtained by adding RNA-2, whereas (ii) the proportional decrease in lesion number caused by adding RNA-3 to RNA-I, or to mixtures of RNA-I + RNA-2, is similar at all concentrations of RNA-I ; and (iii) u.v.-irradiated RNA-3 does not decrease lesion numbers.
Virus isolates were obtained from single lesions produced in Experiment 2 by inoculum containing RNA-I+RNA-z+RNA-3. RNA from these isolates produced gel traces resembling that in Fig. ~ (a) , showing that RNA-3 had been reintroduced into the culture. In contrast, lesions produced by inoculum containing RNA-I +RNA-2, or by inoculum containing RNA-I +RNA-a+u.v.-irradiated RNA-3, yielded isolates that contained no detectable RNA-3.
To test the possibility that RNA-3 was from a contaminating virus, leaves inoculated with RNA-3 preparations were extracted using the normal virus purification procedure. No virus-like particles were found by electron microscopy, nor was RNA-3 detected in pronase/SDS extracts of the preparations. In contrast, virus particles were readily detected in preparations from leaves inoculated with RNAq + RNA-2.
We conclude from these results that TBRV resembles raspberry ringspot virus in having two essential RNA components: we failed to obtain virus cultures containing RNA-I alone, and maximum infectivity occurred in preparations containing both RNA-I and RNA-2. RNA-3, however, seems unnecessary for multiplication of TBRV because it can be eliminated from cultures containing it; moreover, it did not spontaneously recur, suggesting that it is not a normal by-product of TBRV replication. It does not induce lesions and we obtained no evidence that it multiplies on its own, yet when inoculated together with RNA-I+RNA-2, it is found in the virus product; this does not happen, however, when RNA-3 is u.v.-irradiated. Taken together, these observations suggest that TBRV RNA-3 is analogous to the ' satellite' RNA that occurs in some cultures of tobacco ringspot virus (Schneider, i969, i97I) , although its mol. wt. is about six times greater. It is not clear how RNA-3 inhibits lesion formation, but its ability to inhibit is abolished by u.v.-irradiation.
As with raspberry ringspot virus (Harrison et aL I972a, b) , it is difficult with TBRV to obtain preparations of RNA-t free from infectivity, suggesting that RNA-I fractions from gels are contaminated with RNA-2. This in turn makes it difficult to detect enhancement of lesion number by adding RNA-2 to concentrated preparations of RNA-I. The enhancement is easier to detect with more dilute preparations of RNA-~, presumably because the chance of a site becoming infected both with RNA-I and with the contaminating RNA-2
